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(54) Display device

(57) Disclosed is a display device. The display device
includes a liquid crystal panel, a backlight unit configured
to include a light source that supplies light to the liquid
crystal panel, and an optical member adhered to the liquid

crystal panel. The optical member is formed to extend in
an outer direction of the liquid crystal panel, and sur-
rounds at least one of an outside of the liquid crystal panel
and an outside of the backlight unit.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0027923 filed on March
15, 2013, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND

Field of the Invention

[0002] The present invention relates to a display de-
vice.

Discussion of the Related Art

[0003] Generally, a related art liquid crystal display
(LCD) device includes a liquid crystal panel, a backlight
unit that is disposed under the liquid crystal panel, and
a case top that is coupled on the liquid crystal panel.
[0004] In more detail, FIG. 1 illustrates a cross-section-
al view of the related art LCD device. A related art back-
light unit 20 includes a light source (not shown), a light
guide panel 21, a plurality of optical sheets 22, a cover
bottom 23, a reflective sheet 24, and a support main 25.
[0005] The light guide panel 21 transfers light of the
light source toward a liquid crystal panel 10.
[0006] The plurality of optical sheets 22 collect and dif-
fuse light transferred from the light guide panel 21.
[0007] The reflective sheet 24 reflects light, leaked
from the light guide panel 21, toward the liquid crystal
panel 10.
[0008] The cover bottom 23 accommodates the light
source, the light guide panel 21, the plurality of optical
sheets 22, and the reflective sheet 24.
[0009] The support main 25 is coupled to an inner side
of the cover bottom 23 to support the liquid crystal panel
10.
[0010] The case top 30 is coupled to an upper edge of
the liquid crystal panel 10 and an outer circumference
surface of the cover bottom 23.
[0011] Therefore, the related art LCD device has a
problem that a bezel area increases due to a structure
including the support main 25 and the case top 30.
[0012] Especially, a width of a bezel that is an edge
area of a display device increases due to an element
such as the top case 30, and for this reason, there is a
problem in realizing a narrow bezel.
[0013] In addition, since a total thickness of the back-
light unit 20 becomes thicker, there is a problem in light-
ening and thinning the LCD device.

SUMMARY

[0014] Accordingly, the present invention is directed to
provide a display device that substantially obviates one

or more problems due to limitations and disadvantages
of the related art.
[0015] An aspect of the present invention is directed
to provide a display device in which a liquid crystal panel
is integrated with a backlight unit by using an optical
member surrounding at least one of the outside of the
liquid crystal panel and the outside of the backlight unit.
[0016] Additional advantages and features of the in-
vention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed
out in the written description and claims hereof as well
as the appended drawings.
[0017] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided a dis-
play device including: a liquid crystal panel; a backlight
unit configured to include a light source that supplies light
to the liquid crystal panel; and an optical member adhered
to the liquid crystal panel, wherein the optical member is
formed to extend in an outer direction of the liquid crystal
panel, and surrounds at least one of an outside of the
liquid crystal panel and an outside of the backlight unit.
[0018] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiments of the invention and together
with the description serve to explain the principle of the
invention. In the drawings:
[0020] FIG. 1 is a cross-sectional view illustrating a re-
lated art LCD device;
[0021] FIG. 2 is a coupled perspective view illustrating
a display device according to the present invention;
[0022] FIGS. 3A to 3C are cross-sectional views taken
along line I - I’ of FIG. 2 and illustrating an embodiment
of the display device according to the present invention;
[0023] FIGS. 4A and 4B are perspective views illus-
trating an optical member configuring the display device
of the present invention;
[0024] FIGS. 5A to 5C are cross-sectional views illus-
trating a method of manufacturing the optical member of
FIG. 4A;
[0025] FIG. 6 is a cross-sectional view taken along line
II - II’ of FIG. 2 and illustrating a backlight unit configuring
the display device according to the present invention;
[0026] FIG. 7 is a cross-sectional view taken along line
II - II’ of FIG. 2 and illustrating another embodiment of a
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backlight unit configuring the display device according to
the present invention;
[0027] FIGS. 8A and 8B are cross-sectional views tak-
en along line I - I’ of FIG. 2 and illustrating another em-
bodiment of a display device according to the present
invention; and
[0028] FIGS. 9A and 9B are cross-sectional views tak-
en along line I - I’ of FIG. 2 and illustrating another em-
bodiment of a display device according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Objects, special advantages, and new features
of the present invention, and implementation methods
thereof will be clarified through following embodiments
described with reference to the accompanying drawings.
In respectively adding reference numerals to elements
of each drawing, detailed descriptions related to well-
known functions or configurations will be ruled out in or-
der not to unnecessarily obscure subject matters of the
present invention. Also, it will be understood that al-
though the terms first and second are used herein to de-
scribe various elements, these elements should not be
limited by these terms. These terms are only used to
distinguish one element from another element. In the fol-
lowing description, when the detailed description of the
relevant known function or configuration is determined
to unnecessarily obscure the important point of the
present invention, the detailed description will be omitted.
[0030] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the ac-
companying drawings.
[0031] FIG. 2 is a coupled perspective view illustrating
a display device according to the present invention, and
FIGS. 3A to 3C are cross-sectional views taken along
line I - I’ of FIG. 1 and illustrating an embodiment of the
display device according to the present invention. As il-
lustrated, the display device includes a liquid crystal pan-
el 100, a backlight unit 110a that includes a light source
(not shown) for supplying light to the liquid crystal panel
100, and a optical member 120 that surrounds at least
one of the outside of the liquid crystal panel 100 and the
outside of the backlight unit 110a.
[0032] The liquid crystal panel 100, as illustrated in
FIGS. 3A to 3C, includes an array substrate 101, a color
substrate 102, and a liquid crystal layer (not shown) dis-
posed between the array substrate 101 and the color
substrate 102.
[0033] The liquid crystal panel 100 displays an image
according to light supplied from the light source passing
through the liquid crystal layer.
[0034] The light source may be configured with a light
emitting diode (LED) array and a printed circuit board
(PCB) with the LED array mounted thereon.
[0035] A polarizing part 130 may be coupled to one
surface and the other surface of the liquid crystal panel
100.

[0036] More specifically, the polarizing part 130 in-
cludes a first polarizing member 130a and a second po-
larizing member 130b.
[0037] The first polarizing member 130a is coupled to
under the array substrate 101, and the second polarizing
member 130b is coupled onto the color substrate 102.
[0038] In more detail, the first polarizing member 130a
polarizes light passing through the backlight unit 110a,
and transfers the polarized light to the liquid crystal panel
100.
[0039] Moreover, the second polarizing member 130b
polarizes light passing through the liquid crystal panel
100 so as to enable an external user to view an image.
[0040] A side sealing part (not shown) for preventing
a damage (caused by an external impact) and light leak-
age of the liquid crystal panel 100 may be formed outside
the liquid crystal panel 100.
[0041] An external power source and a signal supply-
ing member 160 for supplying a gate signal and data
signals may be connected to the liquid crystal panel 100
in a direction in which the light source is disposed.
[0042] More specifically, the signal supplying member
160 may be configured with a flexible circuit board and
a chip-on film (COF) that is connected to the circuit board
at one end of the COF and connected to the liquid crystal
panel 100 at the other end.
[0043] In the COF, a board is formed by stacking a
copper foil on polymide (a polymer material) and then
forming a circuit. A driving circuit (drive IC), a circuit that
generate source signals and the gate signal for driving
the liquid crystal panel 100, may be bonded and mounted
onto the board.
[0044] The optical member 120 surrounds at least one
of the outside of the liquid crystal panel 100 and the out-
side of the backlight unit 110a depending on a position
coupled to the display device.
[0045] That is, as illustrated in FIG. 2, the optical mem-
ber 120 is formed to extend in an outer direction of the
liquid crystal panel 100, and surrounds the outside of the
display device.
[0046] More specifically, as illustrated in FIGS. 2, 3A
and 3C, the optical member 120 is coupled onto the liquid
crystal panel 100 to surround the outside of the liquid
crystal panel 100 and the outside of the backlight unit
110a. A pressure sensitive adhesive (PSA) layer may be
used for coupling the optical member 120 and the liquid
crystal panel 100.
[0047] The optical member 120 may be formed of pol-
yethylene terephtalate (PET) or triacetyl cellulose (TAC)
that is a transparent material having a good light trans-
mittance. Further, the optical member 120 may prefera-
bly have a light transmittance within a range of 90% to
100%. Also, the optical member 120 may preferably have
a haze characteristic within a range of 0% to 8%.
[0048] The optical member 120 may include a bending
part that guides the optical member 120 being bent for
surrounding at least one of the outside of the liquid crystal
panel 100 and the outside of the backlight unit 110a. That
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is, the bending part to be specifically described below
guides the optical member 120 being bent toward the
outside of the liquid crystal panel 100 or the outside of
the backlight unit 110a.
[0049] FIGS. 4A and 4B are perspective views illus-
trating an optical member configuring the display device
of the present invention. As illustrated, each of a plurality
of bending parts 122a and 122b is provided in plurality
to be separated from each other by a certain interval, at
one surface 121a of the optical member 120.
[0050] More specifically, the bending parts 122a and
122b are formed at an extension part EA of the optical
member 120 which is formed to extend for surrounding
the outside of the liquid crystal panel 100 and the outside
of the backlight unit 110a. That is, the bending parts 122a
and 122b guides the optical member 120 to be easily
bent, for surrounding the outside of the liquid crystal panel
100 and the outside of the backlight unit 110a.
[0051] As illustrated in FIG. 3A, the optical member
120 is coupled onto the liquid crystal panel 100. There-
fore, as illustrated in FIG. 4A, the optical member 120 is
primarily bent at an upper distal end of the liquid crystal
panel 100 by the bending part 122a.
[0052] Subsequently, the optical member 120 is sec-
ondarily bent by the bending part 122b for surrounding
the outside of the backlight unit 110a, namely, for sur-
rounding a side surface and then surrounding a rear sur-
face of the backlight unit 110a. Therefore, the optical
member 120 surrounds the outside of the liquid crystal
panel 100 and the outside of the backlight unit 110a.
[0053] However, in the present invention, the number
of bending parts 122a and 122b provided at one surface
of the optical member 120 is not limited.
[0054] In FIG. 4A, the bending parts 122a and 122b
are formed at the one surface 121a of the optical member
120 in a direction parallel to a Y direction with respect to
the coordinate axis, but the bending parts are also pro-
vided in an X direction. Accordingly, the bending parts
may be provided in all directions of the one surface 121a
of the optical member 120. Further, as illustrated in FIG.
4A, the bending parts 122a and 122b may be provided
to have a linear shape.
[0055] In addition, as illustrated in FIG. 4B, the bending
parts 122a and 122b may be provided to have a discon-
tinuous shape.
[0056] FIGS. 5A to 5C are cross-sectional views illus-
trating a method of manufacturing the optical member of
FIG. 4A. As illustrated, the bending parts 122a and 122b
may be formed at the optical member 120 by various
manufacturing methods.
[0057] For example, as illustrated in FIG. 5A, the bend-
ing parts 122a and 122b may be provided at the one
surface 121a of the optical member 120 by using a press
manufacturing method.
[0058] First, a light leakage preventing member 140 to
be described below is coupled to the one surface 121a
of the optical member 120 at which the bending part will
be provided. Subsequently, the optical member 120 is

disposed on a stage S including a negative pattern S1
having the same shape as the bending parts 122a and
122b, and is pressurized by a press apparatus P. There-
fore, the bending parts 122a and 122b are formed to have
a convex shape corresponding to the groove pattern S1
at the one surface 121a of the optical member 120, and
more specifically, at an area with the light leakage pre-
venting member 140 coupled thereto.
[0059] For another example, as illustrated in FIG. 5B,
the bending parts 122a and 122b may be formed at the
one surface 121a of the optical member 120 by a vacu-
um-molding manufacturing method.
[0060] First, the optical member 120 is elongated for
a certain time at a certain temperature.
[0061] Subsequently, the light leakage preventing
member 140 to be described below is coupled to the one
surface 121a of the optical member 120 at which the
bending part will be provided.
[0062] Subsequently, the optical member 120 is dis-
posed on a vacuum adsorption stage V that includes a
negative pattern V1 having the same shape as the bend-
ing parts 122a and 122b. Here, the negative pattern V1
is configured with a plurality of holes h formed at the
vacuum adsorption stage V.
[0063] Subsequently, the optical member 120 is ab-
sorbed through the holes h in a direction of the vacuum
adsorption stage V.
[0064] Therefore, the bending parts 122a and 122b are
formed to have a convex shape corresponding to the
negative pattern V1 at the one surface 121a of the optical
member 120, and more specifically, in an area in which
the light leakage preventing member 140 is coupled.
[0065] For another example, as illustrated in FIG. 5C,
the bending parts 122a and 122b may be formed at the
one surface 121a of the optical member 120 by using a
laser irradiating method.
[0066] The bending parts 122a and 122b formed by
the laser irradiating method have a groove shape unlike
a shape of the bending parts (having a convex shape)
formed by the above-described press manufacturing
method and the vacuum-molding manufacturing method.
[0067] First, a plurality of laser irradiating parts R which
are separated from each other at certain intervals are
disposed on the optical member 120. Subsequently, by
irradiating a laser on a top of the optical member 120,
the bending parts 122a and 122b having a groove shape
are formed at the top of the optical member 120. The
below-described light leakage preventing member 140
is coupled to the one surface 121a of the optical member
120 opposite to the top of the optical member with the
bending parts 122a and 122b formed thereat. The bend-
ing parts 122a and 122b, which guide the optical member
120 to be easily bent, may be formed at the one surface
of the optical member 120 by using the method of man-
ufacturing the bending part which has been described
above through various embodiments with reference to
FIGS. 5A to 5C.
[0068] Referring again to FIGS. 3A to 3C, the optical

5 6 



EP 2 778 772 A2

5

5

10

15

20

25

30

35

40

45

50

55

member 120 is coupled onto the liquid crystal panel 100.
[0069] As illustrated in FIG. 3A, the optical member
120 is formed to extend an outer direction of the liquid
crystal panel 100.
[0070] More specifically, as illustrated in FIG. 2, a side
surface of the optical member 120 which is disposed in
a direction vertical to the light source disposed in a di-
rection (the X-axis direction) in which the signal supplying
member 160 is connected is formed to extend in the X-
axis direction.
[0071] That is, as illustrated in FIGS. 3B and 3C, the
optical member 120 surrounds all the outside of the liquid
crystal panel 100 and the outside of the backlight unit
110a. A structure such as the case top and the guide
panel configuring the related art display device is re-
moved, and the liquid crystal panel 100 is integrated with
the backlight unit 110a by using the optical member 120
thus lightening the display device.
[0072] In addition, the liquid crystal panel 100 is closely
adhered to the backlight unit 110a by using the optical
member 120, and thus can thin the display device and
enhance coupling power.
[0073] In the optical member 120 of FIGS. 3A to 3C,
only a side surface vertical to the light source is formed
to extend in the X-axis direction, but a side surface of the
optical member 120 parallel to the light source may be
formed to extend in the Y-axis direction.
[0074] Therefore, as illustrated in FIG. 2, except the
signal supplying member 160, a CA area and a DA area
opposite thereto (which are partial areas of the display
device) may be surrounded by the optical member 120.
That is, in the optical member 120, in addition to a side
surface vertical to the light source, a side surface parallel
to the light source surfaces parallel is also formed to ex-
tend, and therefore, as illustrated in FIG. 2, the optical
member 120 surrounds the CA area and DA area oppo-
site thereto of the display device, thus enhancing cou-
pling power between the liquid crystal panel 100 and the
backlight unit 110a.
[0075] As illustrated in FIGS. 3B and 3C, the light leak-
age preventing member 140 that prevents a light leakage
of the light source may be coupled to the polarizing part
120.
[0076] In more detail, the light leakage preventing
member 140 may be coupled to at least one of one sur-
face and the other surface of the polarizing part 120 that
surrounds the outside of the liquid crystal panel 100 and
the outside of the backlight unit 110a. That is, as illus-
trated in FIGS. 3B and 3C, the light leakage preventing
member 140 is coupled to an outer surface of the optical
member 120 that surrounds the outside of the liquid crys-
tal panel 100 and the outside of the backlight unit 110a.
Alternatively, the light leakage preventing member 140
may be coupled to an inner surface of the optical member
120. Therefore, light of the light source is prevented from
being leaked to outside the display device.
[0077] Moreover, the light leakage preventing member
140 may be formed of at least one of a light blocking tape,

a black printing member formed by a printing method, a
light absorbing member, and a black dye formed by an
inkjet method, for preventing light of the light source from
being leaked to outside the display device. When the light
leakage preventing member 140 is coupled to the inner
surface of the optical member 120, a member having a
color instead of black may be coupled to the outer surface
of the optical member 120. For example, when the light
leakage preventing member 140 is coupled to the inner
surface of the optical member 120, a member having a
fluorescent color may be coupled to the outer surface of
the optical member 120, thus providing a beautiful design
to a user.
[0078] FIG. 6 is a cross-sectional view taken along line
II - II’ of FIG. 2 and illustrating a backlight unit configuring
the display device according to the present invention. As
illustrated, the backlight unit 110a configuring the display
device includes a light guide panel 113a, a plurality of
optical sheets 115a, an accommodating member 117a,
and a reflective sheet 119a.
[0079] The light guide panel 113a changes light, which
is incident from the light source 111, to flat light and sup-
plies the flat light to the liquid crystal panel 100.
[0080] The plurality of optical sheets 115a collect and
diffuse the light transferred from the light guide panel
113a.
[0081] In more detail, the plurality of optical sheets
115a may include at least one diffusive sheet and at least
one light collecting sheet disposed on the diffusive sheet.
[0082] The diffusive sheet may diffuse light which is
incident toward the liquid crystal panel 100 through the
light guide panel 113a, and simultaneously adjust a di-
rection of the diffused light so as to travel the light toward
the light collecting sheet.
[0083] Moreover, the light collecting sheet collects
light, which is incident through the diffusive sheet, in a
direction vertical to the liquid crystal panel 100.
[0084] An accommodating part for accommodating the
light guide panel 113a and the plurality of optical sheets
115a is formed in the accommodating member 117a. Al-
so, the accommodating member 117a includes a plurality
of supporting parts 118a for supporting the liquid crystal
panel 100.
[0085] A form pad type of coupling member 116a that
includes both surfaces of an adhesive material and has
elastic power is disposed on the supporting part 118a,
for fixing and coupling the backlight unit 110 to the liquid
crystal panel 100.
[0086] Moreover, as illustrated in FIG. 3C, the accom-
modating member 117a may further include a side rein-
forcing member S that is formed to protrude toward the
liquid crystal panel 100, for protecting the light guide pan-
el 113a, the plurality of optical sheets 115a, and the re-
flective sheet 119a against an external impact.
[0087] The reflective sheet 119a is disposed between
the light guide panel 113a and the cover bottom 117a to
reflect light, leaked from the light guide panel 113a, to-
ward the liquid crystal panel 100.
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[0088] To summarize, as described above with refer-
ence to FIGS. 2, 3A and 4A, a side surface of the optical
member 120 in a direction vertical to the light source is
formed to extend in an outer direction of the liquid crystal
panel 100, and thus, the optical member 120 surrounds
the outside of the liquid crystal panel 100 and the outside
of the backlight unit 110a.
[0089] In addition, a side surface of the optical member
120 in a direction parallel to the light source 111 is also
formed to extend in the outer direction of the liquid crystal
panel 100, and thus, as illustrated in FIGS. 2 and 6, the
optical member 120 surrounds the CA area and DA area
opposite thereto of the display device. Therefore, all outer
sides of the display device can be surrounded by the
optical member 120.
[0090] More specifically, as illustrated in FIG. 6, the
optical member 120 may surround the outside of the ac-
commodating member 117a in a direction (the CA area
of FIG. 2) in which the light source 111 is disposed.
[0091] Moreover, the optical member 120 may sur-
round the outside of the accommodating member 117a
in a direction (the DA area of FIG. 2) in which the through
hole H for externally exposing a lens part of a camera is
formed. Therefore, the optical member 120 can surround
the outside of the liquid crystal panel 100 and the outside
of the accommodating member 117a configuring the
backlight unit 110, thus enhancing coupling power be-
tween the liquid crystal panel 100 and the backlight unit
110a.
[0092] FIG. 7 is a cross-sectional view taken along line
II - II’ of FIG. 2 and illustrating another embodiment of a
backlight unit configuring the display device according to
the present invention. As illustrated, the backlight unit
110b configuring the display device includes a light guide
panel 112b, a plurality of optical sheets 113b, a light
source accommodating member 114b, a reflective sheet
116b, and a liquid crystal panel supporting part 117b.
[0093] The light guide panel 112b changes light, which
is incident from the light source 111, to flat light and sup-
plies the flat light to the liquid crystal panel 100.
[0094] The plurality of optical sheets 113b collect and
diffuse the light transferred from the light guide panel
112b.
[0095] In more detail, the plurality of optical sheets
113b may include at least one diffusive sheet and at least
one light collecting sheet.
[0096] The diffusive sheet may diffuse light which is
incident toward the liquid crystal panel 100 through the
light guide panel 112b, and simultaneously adjust a di-
rection of the diffused light so as to travel the light toward
the light collecting sheet.
[0097] Moreover, the light collecting sheet collects
light, which is incident through the diffusive sheet, in a
direction vertical to the liquid crystal panel 100.
[0098] As illustrated in FIG. 7, an accommodating
space for accommodating the light guide panel 112b is
formed in the light source accommodating member 114b,
and a cross-sectional surface of the light source accom-

modating member 114b is formed in a ⊂-shape.
[0099] The light source accommodating member 114b
includes a supporting part 115b that covers a portion of
a light incident part of the light guide panel 112b facing
the light source 111 and supports the liquid crystal panel
100.
[0100] The reflective sheet 116b reflects light, leaked
from the light guide panel 112b, toward the liquid crystal
panel 100.
[0101] The liquid crystal panel supporting part 117b
includes an accommodating space that is formed for ac-
commodating the light guide panel 112b, the plurality of
optical sheets 113b, the light source accommodating
member 114b coupled to the inside of the light source
111, and the reflective sheet 116b.
[0102] Further, the liquid crystal panel supporting part
117b includes a plurality of supporting members 118b
for supporting the liquid crystal panel 100.
[0103] In more detail, the liquid crystal panel support-
ing part 117b includes a first supporting member 118b1
and a second supporting member 118b2.
[0104] The first supporting member 118b1 is formed
to protrude in a direction from the liquid crystal panel
supporting part 117b to the liquid crystal panel 100 so as
to surround an outer circumference surface of the light
source accommodating member 114b having a ⊂-shape.
[0105] The second supporting member 118b2 is
formed to protrude in a direction from the liquid crystal
panel supporting part 117b to the liquid crystal panel 100
so as to be opposite to a non-incident part of the light
guide panel 112b. Further, the second supporting mem-
ber 118b2 includes a plurality of stepped portions such
that the reflective sheet 116b, the light guide panel 112b,
and the plurality of optical sheets 113b are sequentially
stacked in the liquid crystal panel supporting part 117b.
[0106] Therefore, as illustrated in FIG. 7, the first sup-
porting member 118b1, the second supporting member
118b2, and the light source accommodating member
114b may simultaneously support the liquid crystal panel
100.
[0107] A form pad type of coupling member 119b that
includes both surfaces of an adhesive material and has
elastic power is disposed on the first supporting member
118b1, the second supporting member 118b2, and the
supporting part 115b which face the liquid crystal panel
100, and thus, the backlight unit 110b can be fixed and
coupled to the liquid crystal panel 100.
[0108] Moreover, identically to the accommodating
member 117a of FIG. 3C, the liquid crystal panel sup-
porting part 117b may further include a side reinforcing
member (not shown) that is formed to protrude toward
the liquid crystal panel 100, for protecting the light guide
panel 112b, the plurality of optical sheets 113b, the light
source accommodating member 114b, and the reflective
sheet 116b against an external impact.
[0109] As described above with reference to FIGS. 2,
3A and 4A, in addition to a side surface of the optical
member 120 vertical to the light source 111, a side sur-
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face of the optical member 120 parallel to the light source
111 may be formed to extend in an outer direction of the
liquid crystal panel 100.
[0110] Therefore, as illustrated in FIGS. 2 and 7, the
optical member 120 surrounds the CA area of DA area
opposite thereto of the display device, thereby surround-
ing all surfaces of the display device.
[0111] That is, as illustrated in FIG. 7, the optical mem-
ber 120 may surround the outside of the first supporting
member 118b1 configuring the liquid crystal panel sup-
porting part 117b in a direction (the CA area of FIG. 2)
in which the light source 111 is disposed.
[0112] Moreover, the optical member 120 may sur-
round the outside of the second supporting member
118b2 configuring the liquid crystal panel supporting part
117b in a direction (the DA area of FIG. 2) in which the
through hole H for externally exposing the lens part of
the camera is formed.
[0113] Therefore, the optical member 120 can sur-
round the outside of the liquid crystal panel supporting
part 117b configuring the backlight unit 110b, thus en-
hancing coupling power between the liquid crystal panel
100 and the backlight unit 110b.
[0114] FIGS. 8A and 8B are cross-sectional views tak-
en along line I - I’ of FIG. 2 and illustrating another em-
bodiment of a display device according to the present
invention. In describing the embodiment, a description
on elements equal to or corresponding to the preceding
embodiment is not provided. Hereinafter, a display de-
vice according to the embodiment will be described with
reference to FIGS. 8A and 8B.
[0115] The display device includes a liquid crystal pan-
el 100, a backlight unit 110a including a light source (not
shown) that supplies light to the liquid crystal panel 100,
and an optical member 220.
[0116] The optical member 220 is adhered to under
the liquid crystal panel 100, and is formed to extend in
an outer direction of the liquid crystal panel 100.
[0117] Moreover, a pressure sensitive adhesive (PSA)
layer may be used for coupling the optical member 220
to the liquid crystal panel 100.
[0118] That is, as illustrated in FIGS. 2 and 8A, a side
surface of the optical member 220 in a direction vertical
to the light source, which is disposed in a direction (the
X-axis direction) in which the signal supplying member
160 is connected, is formed to extend in the X-axis di-
rection.
[0119] Similarly to the optical member 120 which has
been described above with reference to FIGS. 4A and
4B, a bending part that guides the optical member 220
being bent for surrounding the outside of the backlight
unit 110a is formed at one surface of the optical member
220.
[0120] Therefore, as illustrated in FIG. 8B, the optical
member 220 surrounds the outside of the backlight unit
110a.
[0121] The structure such as the case top and the guide
panel configuring the related art display device is re-

moved, and the liquid crystal panel 100 is integrated with
the backlight unit 110a by using the optical member 220,
thus lightening the display device.
[0122] Moreover, in the optical member 220 of FIGS.
8A and 8B, a side surface vertical to the light source is
formed to extend in the X-axis direction, but a side surface
of the optical member 220 parallel to the light source may
be formed to extend in the Y-axis direction.
[0123] Therefore, as illustrated in FIG. 2, except the
signal supplying member 160, a CA area and a DA area
opposite thereto (which are partial areas of the display
device) may be surrounded by the optical member 220.
[0124] That is, in the optical member 220, surfaces par-
allel to the light source are also formed to extend, and
therefore, as illustrated in FIG. 2, the optical member 220
surrounds the CA area and DA area opposite thereto of
the display device, thus enhancing coupling power be-
tween the liquid crystal panel 100 and the backlight unit
110a.
[0125] As illustrated in FIG. 8B, the light leakage pre-
venting member 140 that prevents a light leakage of the
light source may be coupled to the optical member 220.
[0126] In more detail, the light leakage preventing
member 140 may be coupled to at least one of one sur-
face and the other surface of the optical member 220 that
surrounds the outside of the backlight unit 110a.
[0127] That is, as illustrated in FIG. 8B, the light leak-
age preventing member 140 is coupled to an outer sur-
face of the optical member 220 that surrounds the outside
of the backlight unit 110a.
[0128] Alternatively, the light leakage preventing mem-
ber 140 may be coupled to an inner surface of the optical
member 220. Therefore, light of the light source is pre-
vented from being leaked to outside the display device.
[0129] Moreover, the light leakage preventing member
140 may be formed of at least one of a light blocking tape,
a black printing member formed by a printing method, a
light absorbing member, and a black dye formed by an
inkjet method, for preventing light of the light source from
being leaked to outside the display device.
[0130] When the light leakage preventing member 140
is coupled to the inner surface of the optical member 220,
a member having a color instead of black may be coupled
to the outer surface of the optical member 220. For ex-
ample, when the light leakage preventing member 140
is coupled to the inner surface of the optical member 220,
a member having a fluorescent color may be coupled to
the outer surface of the optical member 220, thus pro-
viding a beautiful design to a user.
[0131] As illustrated in FIGS. 8A and 8B, a side sealing
part for preventing a damage (caused by an external im-
pact) and light leakage of the liquid crystal panel 100 may
be formed at a side surface of the liquid crystal panel 100.
[0132] Moreover, a sealing member 150 may be coat-
ed on an outer surface of the light leakage preventing
member 140 surrounding the outside of the backlight unit
110a and on the outside of the liquid crystal panel 100.
[0133] Therefore, coupling power between the liquid
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crystal panel 100 and the backlight unit 110a can be en-
hanced.
[0134] FIGS. 9A and 9B are cross-sectional views tak-
en along line I - I’ of FIG. 1 and illustrating another em-
bodiment of a display device according to the present
invention. In describing the embodiment, a description
on elements equal to or corresponding to the preceding
embodiment is not provided. Hereinafter, a display de-
vice according to the embodiment will be described with
reference to FIGS. 8A and 8B.
[0135] The display device includes a liquid crystal pan-
el 100, a backlight unit 110a including a light source that
supplies light to the liquid crystal panel 100, and an optical
member 320.
[0136] The optical member 320 is adhered to under
the liquid crystal panel 100, and is formed to extend in
an outer direction of the liquid crystal panel 100.
[0137] Moreover, a pressure sensitive adhesive (PSA)
layer may be used for coupling the optical member 220
to the liquid crystal panel 100.
[0138] Moreover, an opening 323 may be formed at a
central area of the optical member 320 corresponding to
the liquid crystal panel 100.
[0139] In more detail, a size of the opening 323 may
overlap an active area A/A of FIGS. 9A and 9B to have
an area size equal to or greater than the active area A/A.
That is, since the opening 323 is formed in the central
area of the optical member 320, light emitted from the
light source can be all supplied to the active area A/A of
the liquid crystal panel 100 without being lost.
[0140] That is, as illustrated in FIGS. 2 and 9A, a side
surface of the optical member 320 in a direction vertical
to the light source, which is disposed in a direction (the
X-axis direction) in which the signal supplying member
160 is connected, is formed to extend in the X-axis di-
rection.
[0141] Similarly to the optical member 120 which has
been described above with reference to FIGS. 4A and
4B, a bending part that guides the optical member 320
being bent for surrounding the outside of the backlight
unit 110a is formed at one surface of the optical member
320.
[0142] Therefore, as illustrated in FIG. 9B, the optical
member 320 surrounds the outside of the backlight unit
110a.
[0143] The structure such as the case top and the guide
panel configuring the related art display device is re-
moved, and the liquid crystal panel 100 is integrated with
the backlight unit 110a by using the optical member 320,
thus lightening the display device.
[0144] Moreover, in the optical member 320 of FIGS.
9A and 9B, a side surface vertical to the light source is
formed to extend in the X-axis direction, but a side surface
of the optical member 320 parallel to the light source may
be formed to extend in the Y-axis direction.
[0145] Therefore, as illustrated in FIG. 2, except the
signal supplying member 160, a CA area and a DA area
opposite thereto (which are partial areas of the display

device) may be surrounded by the optical member 320.
[0146] That is, in the optical member 320, surfaces par-
allel to the light source are also formed to extend, and
therefore, as illustrated in FIG. 2, the optical member 320
surrounds the CA area and DA area opposite thereto of
the display device, thus enhancing coupling power be-
tween the liquid crystal panel 100 and the backlight unit
110a.
[0147] As illustrated in FIG. 9B, the light leakage pre-
venting member 140 that prevents a light leakage of the
light source may be coupled to the optical member 320.
[0148] In more detail, the light leakage preventing
member 140 may be coupled to at least one of one sur-
face and the other surface of the optical member 320 that
surrounds the outside of the backlight unit 110a. That is,
as illustrated in FIG. 9B, the light leakage preventing
member 140 is coupled to an outer surface of the optical
member 320 that surrounds the outside of the backlight
unit 110a.
[0149] Alternatively, the light leakage preventing mem-
ber 140 may be coupled to an inner surface of the optical
member 320. Therefore, light of the light source is pre-
vented from being leaked to outside the display device.
[0150] Moreover, the light leakage preventing member
140 may be formed of at least one of a light blocking tape,
a black printing member formed by a printing method, a
light absorbing member, and a black dye formed by an
inkjet method, for preventing light of the light source from
being leaked to outside the display device.
[0151] When the light leakage preventing member 140
is coupled to the inner surface of the optical member 320,
a member having a color instead of black may be coupled
to the outer surface of the optical member 320. For ex-
ample, when the light leakage preventing member 140
is coupled to the inner surface of the optical member 320,
a member having a fluorescent color may be coupled to
the outer surface of the optical member 320, thus pro-
viding a beautiful design to a user.
[0152] As illustrated in FIGS. 9A and 9B, a side sealing
part for preventing a damage (caused by an external im-
pact) and light leakage of the liquid crystal panel 100 may
be formed at a side surface of the liquid crystal panel 100.
[0153] Moreover, a sealing member 150 may be coat-
ed on an outer surface of the light leakage preventing
member 140 surrounding the outside of the backlight unit
110a and on the outside of the liquid crystal panel 100.
[0154] Therefore, coupling power between the liquid
crystal panel 100 and the backlight unit 110a can be en-
hanced.
[0155] As described above, by reducing a thickness of
the display device as much as possible, the present in-
vention can design the display device to have a slim de-
sign, and realize a zero-bezel.
[0156] Moreover, the present invention integrates the
liquid crystal panel and the backlight unit by using the
optical member, thus lightening the display device.
[0157] Moreover, the present invention closely ad-
heres the liquid crystal panel to the backlight unit by using
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the optical member, and thus can thin the display device
and enhance coupling power.
[0158] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
present invention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims

1. A display device comprising:

a liquid crystal panel;
a backlight unit configured to comprise a light
source that supplies light to the liquid crystal
panel; and
an optical member adhered to the liquid crystal
panel,
wherein the optical member is formed to extend
in an outer direction of the liquid crystal panel,
and surrounds an outside of the liquid crystal
panel and an outside of the backlight unit, or
surrounds the outside of the backlight unit by
the optical member.

2. The display device of claim 1, wherein the optical
member comprises a bending part configured to
guide the at least one optical member being bent for
surrounding at least one of the outside of the liquid
crystal panel and the outside of the backlight unit.

3. The display device of claim 2, wherein the bending
part is configured to have a linear shape or discon-
tinuous shape.

4. The display device of claim 1, wherein,
the optical member is coupled onto the liquid crystal
panel, and
in the optical member, at least one of surfaces ver-
tical to and surfaces parallel to the light source is
formed to extend in the outer direction of the liquid
crystal panel, and surrounds the outside of the liquid
crystal panel and the outside of the backlight unit.

5. The display device of claim 1, wherein,
the optical member is coupled to under the liquid
crystal panel, and
in the optical member, at least one of surfaces ver-
tical to and surfaces parallel to the light source is
formed to extend in the outer direction of the liquid
crystal panel, and surrounds the outside of the back-
light unit.

6. The display device of claim 5, wherein an opening
is formed in a central area of the optical member

corresponding to the liquid crystal panel.

7. The display device of one of claims 3 to 6, further
comprising a light leakage preventing member cou-
pled to the optical member to prevent the light from
being leaked, the optical member being formed to
extend in the outer direction of the liquid crystal pan-
el.

8. The display device of claim 7, wherein the light leak-
age preventing member is coupled to at least one of
inner surface and the outer surface of the optical
member.

9. The display device of claim 7, wherein the light leak-
age preventing member is formed of at least one of
a light blocking tape, a light absorbing member, a
black printing member, and a black dye.

10. The display device of one of claim 4, further com-
prising:

a light leakage preventing member coupled to
the optical member to prevent the light from be-
ing leaked, the optical member being formed to
extend in the outer direction of the liquid crystal
panel; and
a sealing member coated to overlap a side sur-
face of the liquid crystal panel and a side surface
of the light leakage preventing member.

11. The display device of claim 1, wherein the backlight
unit comprises:

a light guide panel configured to supply light,
emitted from the light source, toward the liquid
crystal panel;
a plurality of optical sheets configured to diffuse
and collect the light supplied from the light guide
panel;
an accommodating member configured to com-
prise a plurality of supporting parts that support
the liquid crystal panel, an accommodating part
being formed in the accommodating member;
and
a reflective sheet disposed between the light
guide panel and the accommodating member to
reflect light, leaked from the light guide panel,
toward the liquid crystal panel.

12. The display device of claim 1, wherein the backlight
unit comprises:

a light guide panel configured to supply light,
emitted from the light source, toward the liquid
crystal panel;
a plurality of optical sheets configured to diffuse
and collect the light supplied from the light guide
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panel;
a light source accommodating member config-
ured to comprise a supporting part that supports
the liquid crystal panel, the light source being
disposed in the light source accommodating
member;
a liquid crystal panel supporting part configured
to comprise a plurality of supporting members
that support the liquid crystal panel, an accom-
modating part being formed in the liquid crystal
panel supporting part; and
a reflective sheet configured to reflect light,
leaked from the light guide panel, toward the liq-
uid crystal panel.

13. The display device of claim 12, wherein the liquid
crystal panel supporting part comprises:

a first supporting member formed to surround
an outer circumference surface of the light
source accommodating member, and config-
ured to support the liquid crystal panel; and
a second supporting member formed to be op-
posite to a non-incident part of the light guide
panel, the second supporting member compris-
ing a plurality of stepped portions in which the
light guide panel, the plurality of optical sheets,
and the reflective sheet are accommodated.
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